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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a new method for assaying saccharified hemoglobin and 
fructosylvaline which is a degraded product thereof. 

SOLUTION: This-method for assaying fructosylvaline is characterized in that a fructosylvaline 
oxidase acts on the fructosylvaline under one of the following conditions (a) to (c): (a) the reaction 
solution having pH <6; (b) the reaction solution having >200 mM electrolyte concentration; and (c) 
the combination of the conditions (a) and (b). 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To make this sensor disposable by a constitution wherein a specific 
mixture layer is formed on at least one of electrodes of an operation pole and a reference pole. 
SOLUTION: A mixture material of quinhydrone and chloride is directly coated on an electrode so 
that it is readily manufactured in low cost. It is unnecessary to use a glass electrode which is easily 
broken so that it is not durable in the measuring for a long term but sufficient for disposable use 
and satisfactory reliability in the measuring. It can be effectively used in a wide range such as 
environmental management (checking of an acidity of river or rain), food management, home 
medical examination and clinical inspection. 
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(2) 

/ 

JPi7 hi/;UA'J>£&T©a)" ~c) 0HfftA»©*ft 

a) RJ6»*©pHft6ttTT**it. 

b) Rlffim<MIMiaa£1fi2 0 OmM£U:T**::i: 

c) a) *6b) ©ffi*£fc>itKJ;5£J£&tt 
im#%2] M^^nf> (A^^Dt*>Al c ; 

HbA l c) ©$5$e#£T-&9, tW+OHb.A l ct io 
#Ml,T±f$.2-£1Z7)l>7 h 'y)WVJ 1 15* 

©*ftT£»-f S H fc £#tf£}£. 

[»#«5J pH6«TTMMBt»flE2 0 OmMfiUT 
SO, Pichia s p. Nl-ia*©7;W27h>' 

[m$a 6 ] i tei£©;fr}£££tf 7;u? r- ->jwa* 
>©»£jmp*-fe>-9— -/xta. 

[M*9t 8 3 If 1 6 7 fcfc^TIMWP ichi 
a sp. Nl-lE&*©7^7h->;UA*U>gKfc||3t 
T&Sfc©,, 

[5sgj©i*si!fciBi?m 

[0 0 0 1 ] 

[5fiW©*-f4ft*#-»] *»Wtt«r«ft«ft^t4'n 30 
h*> (^^nt*>A 1 c ; Hb A 1 c) <DM7&3&\Z 

ffl^n. HbA i cttnttmrnvi-viozyjH? b~y)i> 

[0 0 0 2] 

[«e*©s^] ae*i«*j:z;«i*©7s/iin^ 
7vHUfl;^ft-rftto-6«fl;ae«*4r4. ate* 

^Tte, ^^□fc*>#*i{b£ftTm^7'nfc:> 40 
UfVu^ifuVy ; HbA 1 c) 

>twr*HbAi c©#ait$^»^j:t. *itfH 
bA i c<Dfa$mmt}&£®.mrii<DMmmzKtktz>z. 

HbAl cjftttp»SH«mSl©^»i*J;^«K 
^.t#©jk«3>ha-;w©ii«<bUT< SfciiKK:* 

[0 0 0 3] HbA l cKi^Ttt. 'VE^n£>j38 
© N *$© A' U >(C 3 - X t T tr > * H t 
6, 7;W7h->;W\*'J>£HbAl cCfi»«TM so 



2 

GVltLTW>ZZti)tVZZ. ttt.t>*>. 7)19 Vi/ 
;WXU>*»Ki:-r4»**ffl^T. HbAlcS7v 

[0 0 0 4] in*TC, 6 7-7 KUfl:^ 

«c#LTfiuB-f*»***¥iiSftT*D, ;ms©» 

Sl^ffl^T^'J 37^75 >, HbA 1 c3o£Xf-7)l>7 

OftlHW 6 1 - 2 6 8 1 7 8, 4#MB8 6 1 -2 8 0 

2 9 7, #$¥3- 1 5 5 7 8 0, &MW-S-1 9 2 1 
9 3, #M¥7 - 2 8 9 2 5 3, ftffl¥-8-l 5 4 6 7 
2. Agric. Biol. Chem. , 53 (1), 
103-110, 1989, Agric. Biol. C 
hem. , 5 5 (2) , 3 3 3 -3 3 8, 1 9 9 1, 

J. Biol. Chem., 269 (44), 2729 

7- 27302, 1994. Appl. Enviro 
n. Microbiol. , 61 (12), 4487- 
4489, 1995, Biosci. Biotech. 
Biochem. , 59 (3), 4 8 7- 4 9 1, 19 
95, J. Biol. Chem., 270 (1), 21 

8- 224, 19 9 5. J. Biol. Chem. , 2 
7 1 (5 1), 3 2 8 0 3-3 2 8 0 9, 1 9 9 6, 

J. Biol. Chem. , 272 (6), 3437- 

3 4 4' 3 , 1 9 9 7). 

[0 0 0 5] 1/*>U <ltlti-?\zm j g2tlT^Z>7)H7 

b ->;p7s >mmmz% i^t, mt^ifu \iy\zt? 

SU mt^^uMy^monmtfi^y^iP b'y)V 
73Wfc£*n?*5' 7Mb*sJMV>t* m<t7)l 

>tt&qrchz>7)W r-y^u ~syt%B.mtz>z\t\-£ 

[0 0 0 6] i*ltti<a*TC«ftSftT^*7;i'^h 

5, itAbt. 7;u^h->;P7S>Kfl:B**7;H' 

[0 0 0 7] 

[8E**fi?fcL.«fc'5fc-f5g&B] *58Mf«Mfc'\ i Eya 
tf> (Ai^nt>HA 1 c ; HbA 1 c) *>•?■©##? 

myrc&zyjvzb'sjvb s s)VK U >©£r££f 1£#8; 
[0 0 0 8] 

->;P73>K{b»**fflv^T7;i'7 h->;wxu.>*a«? 

[0 0 0 9] TfcfrS. 7;W7h->;i'A l J>i:7;P7h 




(3) 
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©£J[T©a) ~c) ©UfftfrCKJfc&ft 

a) fiJ6«P*OpH*6ttTT»*it. 

b) K***©*jlWji**»2 0 0mM£Jl±T*«it 

c) a) *»&b) oa*^to-a:CJ:4R**ft 

Hb A 1 c#j$?bT*t£>ft 

[0 0 10] #5g93te3:£. ±'EB«©£ife**18-r* 'o 
[0 0 11] *58W»S*fc, ±f5E«©£aT7;V7 h 

->;wty>*ftel-*;ii«£Mrr*fc»©«te'\*y 

[0 0 12] *36Wtta6K*3fiWO«3e*feCStJ* 
[0 0 13] *3eWttS6t*5EWOHbA 1 c**lr> 

H7;P7 h->;w\*u >©ajj££ftfr &iflc#*r*y Mr 

*ViT*©7;H' hv;U7 = >IKfc»*#P ichia 20 

sp. Nl- 1***07;^ h5/;U75>BflI»* 
TJ» **>©*«{**■*. 
[0 0 14] 

[38«©£JS©#«] *SWJO*ttK*V>T«l»*7;p 

tt«WclB*S*i*fc©T»i&v». tfjAtf, 7;Pi7h-> 

£j&«TS*. *©«&«£*©«£ bTtt. P i c h i 
a s p. Nl - 1* (FERM P- 1 7 3 2 6) *i 

m-^mmtt^m^m^r, 7^7 h->;w\*u > 

8fc»JR£Bi*-r-&;: »*©«¥£»**;: 
***tbTtt, (WA«M9S) £7JU7h 

->;w\*u >*asini/fct>©*n*tf 

77-fnx-f-^OVhif77W-, HPLC^iflCt 

0SS1-5e:tn«fc0, 7;^ K ^73 

#§89il;:43tt37;P7 H->;PAU>$>-5^ 
H. HbAl c***»**Wifl:¥ttfc$Mfl/£jSl/ 

ity)V9b'y)V/vj £HTfc*r 

a) ~c) ©&#©fc£T7;U7 hS^SXflflW* 

iLTtt±ETBMl,fcP i c h i a s p. Nl-1 
a*7;W7 h ^7 3 >!KfcB?!f&££«ffl-f 50 
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T£ 4. 

a) 5jCi§ffi©pHS:6«TT$.?)ii:. 

b) E££K©«J)Ht©JUEtf2 0 0mMH±T*4^ 

c) a) *»6b) ©li*^t>«fc:J:4Kl6A# 

[0 0 15] 7^7 h->;W75>B*©SJM«tttt, 
S**tt©pH*«7ifijflTtt» HlfcwSftai'Jfc. 

7JH'h->;i'Uy>tiS»tufci*©iif*ffittn»-r* 

7)VZ V *s)Vrt ij L£l$©ii3H?§tt©itte 2 

ttTTNfcD, i©2*R*KWf*«*C*V»T*ffl± 
IBM****, b P H©{£Ti: £ fc £7^7 h 

pH5. 5£tT, £9$?i:b<tepH5. OttTTteit 

[0016] S6C7;u^h>';i'73>«{i:»St©S» 

»Rtttt, E£*«*©«MI«fl»*B2*J:tf3fcjft 
r<t^»w, 2 0 OmMHTTIt 7)VV hy*'Jy>* 

Sfttbfc^©»*gttfc#-r*7;v^ hs^nu >£ 

£«£Lfcl#©B«ffitt©Jfctt2aTT*D. d©2S 

K$KS'j-r?a^c*^TSiffl±r^75 s ^-5>. b^u 

fi*»«Efl'©**R«ft©*JPttt>fcR*tt:**fiI± 
U R**«©«*H«fl[*»2 0 0mMK±. £?£b< 
B3 0 0mMft±, iWiKli4 0 0mMK±TI4 
JfcffittH2£U:£&D, aUfli-HNcfiJET*, 7*7 

[00 17] jMHStt©«fr 

7;w^h->;i'73>»ft**etttt. »*s«ir±ot3 

-j£**fclft»U Z.Z.\Z7)V>7 b's)V>V) >S^trtt 
K{tii7cfi*©Mfe^S : EX^--r4it 

Kio, 7;u^h->;v75>Kfl:S'*©Stt*ill€ , f* 

jfflS^<hbT«. ^;^+->^— fe*~4-75y7>f- 
[0 0 18] S6CB«ttUT7;H'h>';W7S>»fl; 

■f*©«^ae#tbTKsnTH«:<. a*©Aim^ 

-ibTtt. 7x'J ->7>{b*'J7A, 7xD-t>, * 
[00 19] Zjz±d^d: 
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*%W<D7)V? y~s)VrtVy7v\L4*y Mi, *%sn 

tt> 1 0©7vte'rK:+»'&*T£tf. 
HSMlCli, *yMi, 7;i^h->;i'75>KflS**i 

CD 7)1 >? h u y & u < fi*-©8$#©£*Pigi& 

[0 0 2 0] S6C*JO«J«K*V»T.tt. *^ittHb 
A 1 c77t-f*7 r-ft#ftt*"*. Hb A 1 c5;»$ 

WtfcttflsW&caHUf* c t\z J; 9 7;i^ h ->;w\*u 

>#£j&U Z.tl£*%W<D7 )\>7 V*s)V)V)>ft1gx* 
y H*fflVJTSfem:ifc±OHbA 1 c*7yfe-f 
-fSIlttfTS*. bfc#?T, *3fiWOHbAlc7 
yfe-f*y Mi, ±)£©7;i^ M>JW\*'J>7-ytM* 

tr. 

[0 0 2 1] »*-fe>-fr~>;*yA 
»J©*£fc:J3lr»Ttt, *38Wi. 7*?hWJ>tt 
Siffl-t>-y— v-XxAiJcfctfHbA 1 cfffijffl -£>+>— 

sRSttja-r^ctcto, k«t$>67;i^ m>wj 
©»*SBJS{b-t*. aefl:*fttbTtt, as^isns: 

[0 0 2 2] BXM«JIV>«4lft£tiU MSifC* 
[0 0 2 3] &«S. 6&«ffi£<!:£ffl 

m^i^mm) &zzf*mnm <«*.tfAg/Ag 

X-^-tbTli, 7xU->7>{b*U9A. 7iDt 
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[0024] &*ir>ttntt©B**S£*89i©£js* 

fr©t)tTI!i*K*fl)»*4J«1"*aKfl:***»IS1" 
"6. fMI**iLTB«*BJ£fl:Lfc;:tt&©*S«:/8 
g/AgClli) ttt»fc, *»W©ftftT©II«« 

io 7KX(cES1-^«SiOtil)DffiS:Sll^1-^. B5C. 7)V 

[0 0 2 5] *6t*-#>«fii. a&m@& 

T, Hjefc^P^x-fX-^Sfli^*** 4 **. -Tftto 

A, 7iDt>, *7=7AK»fr> 7xfy>^h-!t 
;l>7x- hft £©«?;* x-**»**«V»tt#* 
tMM*K* D T h U v ^ l/fc 21 n 6 © 

(maAg/AgCifl) tttn, 

[0026] ^-fftwrnffisffl^s^Kt), ^*pffi* 

©7;i/7 N->JUA*U >i§^di 9ft©b£*-r »J 7>- 
**»-6^t*»T*i. HbAlcWWt>*-^ 

aw-fe>-y— -/xtai;. 3& tea a 

B3R©ft*^to* t J: 6a«»S«*ffl 

TfeO. fi3J^.tiB iosensors-Fundame 
ntal and Applications-Ant 
hony P. F. Tuner, Isao Karub 
e and GerogeS. Wilson, Oxfo 
rd University Press 1987 (I 

40 [o o 2 7] nmmzm-32*%w$:&®\zmw 

«'>igit& (Na 2HPO4 6%, KH.2PO4 0. 
3 %, NaCl 3%, MgS04 0. 0 1 %, C 
aCl2 0. 01%, D-iffrz-ZlX) 150m 
1 \Z, £%mtLT®mg.0. S2%<D7)V7V~s)Vrt 
U>**HOl/fc**T»*l/fc. ^©^iS^fflV^T. P 
ichia s p. Nl-lft«*U f#£ft£8&£ 
so 1 OmMU (PH 7. 0) Sffl^TifeiM- 




7 

5. £©8ft£B5flZ ymolyase tlioTrmtb 
Z.V>mbW&W&<bftm (4 0 0 0 r 
pm, 2 0m in) ©£. *©±B£*iSftaU SIS 

fcBJMJfitfflW&li'bT**. ^©J;5(ibT#e 
nfc7;u^h->;U75>Kfl:** (fao) *jiv»t, 
7*7 h ->;pa* u >©gfltt© p HttStts&T© ± 5 

fctttfbfc. H*i§i£<>:bTfipH4. 9~8. 2 £H 
SbfcO. 5MOMcI lvalnegfSffiSfflU 

fc. ett«*tt7^^>^75>iio»fl:K«tJ#* 

Sfet ■SilBft** S"Wtf* ->y— fe'~ 4 - 7 5 7 7 > 

t7JW h-^'J i»Sffl^fct*0»*ISttOpHft 
fftt&HlfcjRf. *Wlf*>t>K*^TttpH7. 

->;UAy>K#*3B*Stt©Jfcttl. 5KTT$>^ 
fc. ba>bpH©ffi~F<h£t>K:7^ hv^A*'J>tc*f 
■f5SJSJt^lfiI±b. pH4. 9 IrS^TW^JP* 

*B»«tt©Jfctt5i£0. 7^7 h->;p;\'U>i^b 

$K$U tlf&KP i c h i a sp. N1-14*F 
A O V>T F A O ©g#tt©iiff ©&#& fc 

fcWbfc.' IMS»»:£bTttpH7. 0fcH»bfc5m 
M~5 0 OmMOU A««f***fflV»fc. S 

iBBfl:***"^** ->y— 1*~ 4-7577 >5 L tu 
>*T»£bfc. «KibT7;p^ h->;PA*u>t7;i/ 

7 h ->;u.u s? > t zowm&ammmwimg. 

fe#tt502(I^-r. *»«tt*fcfc^Ttt5mM~l 
0 Om'MftifiTtt, 7JW7 k>;WJ -7>£SK£ bfcB# 
©B*iSttfc»'t*7;i'7 N->wj>£SKibfcii# 

©B*ffitt©Jtttl. 5£ATT*ofc. bA»b.8«fBtt 

©JtgwiiJn 1 1 t> c fc 7 jut b ->^a y > \zft?%R 

JSJfc^|Bj±b, 5 0 0mMt*^Tti7;l'7 hv^'J v 
»tt©Jfctt8. 5 tUD, 7)Vi7b'yMV)>\znLX 

«6«ltH*l:Plchla sp. Nl-lfi*F 
AO£ffl^TFAO©gfttt©M«&&4'©NaC 1 jfi 
*©ft#tt£*Wbfc. «»»S:fcl/TttpH7. OK 

a C 1 »gH0~l 0 0 OmM©MTtfcWbfc. gftjffl 
%}t7)V>7 h->;U75 >«©Kfl:fcS-3#S6£-f *fiB 
flS****^**^— if~4-75/7>?trU>* 
T»£bfc. g«tbT7^7 h->;wty >£7»7 b 
'Jy>SlW: <h £©B*f£ft ©H®ig«* ©N a 
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(5) 

aCllg0mM~50 mMtf £T(i7;U7 h U v 
>**RfcbfclS©S*8ttC*ff 4 7JU* b-»VJVJ 

b*»L»lf»iS«P©NaC l©«fl[OJ|lDtt l bCt7 
hvJUA'J >H»1-4R^Jt*i|6l±b. NaCII 

S5 0 0mMl:«^ta7^J h->;wus?>fc»-f4Bi 

10 fc. 

HSE#|2 tHfilfrF u s a l l i um o x y s p o r 
urn f. sp. fragariae (IFO 311 
8 0) **FAO*ffll»TFAO©a«tt©««*«ai 
*©tt#tt*ttWbfc. I FO 3 1 1 8 0 ttft'>igJfi 
(Na2HP046%, KH2PO4 0. 3 %, N 
aCl 3%, MgS04 0. 0 1 %, CaCl2 
0. 0 1%, D-^n-71%) 150mll:, ^ 
*tbT*«*0. 5 2%©7;V7H->;i'U-7>S^lP 

-XT*»Ufc. C (5 0 0 0 g. 
2 0m in) tCJ:ottlgSbfc±?it£ 1 OmM'J >&& 

mmm (pH7. o) -?-&§#?©&> ^^ic=to 

'jg*gbfc. i©J;5tcbTiHISbfe»^S^£»^S 
fc5mM~5 0 0mM©U>K*U7AS»i§^Srffl^ 

ft. f&m)fe\t7)v? bis)i>7s.>m<»fflk\zm-3zm 

fT*iHlflS*c»ft^**->5'— 1*~ 4 - 7 5 7 7 > 
?CU>ST!l£Lfc. SStbT7;P7 N->;i/A'J> 
30 i:7^7 h->JPUS?>*fflV»fct*©*»«Stt©aMlf* 
»Sft#ttSr04tr^-ro *«H««Pt*V»Ttt5m 
M~5 0mMfti6T?H7;W7 hv^U ?>%& l £t Lit 
^©»mffittfc^-f57;U7 h->;W?U >*SKi:bfe 
^©BE*fitt©ttttl. 5ttTTftofc. U*»l/ttf]* 
K©«S©«lPi:i:fctH7Jl'7 hvJWN'U >tc»f* 
Sf5it*i|p]±b> 5 0 0mMtrfe^TH7;U7 k>JHJ 

s?>t»r*B*fiftt©7;i'^ h->;pA'u >n»-r?>» 

40 ^igffil 5 

SaS«ltH*tP i ch i a sp. Nl-lfi*F 

IHIffl©B*-fc>iJ— >X5 l A6«SSbfc. 
x^A©«^0^0 5(c:^-ro Wimzo. 0 3U#tr 

^ag3 5 u h;i/©B Asas©e^«s±tg» 

b> :n$MltS-3fc. *Bfg"fe>it-S:5 0 Om 
M'J>mii®i§ffipH7. 0**W*1 OmM'J >«« 

«f»«pH7. ofc«»bfc. sisn. 7))/t;b'y)vn 

so iJ>fe5VJH7^7 h->;i'U> ; >imM^l)n^©B^-b 




(6) 

9 

>-U--©f!*f£2 5"CT. Mtg6 0 OmV vs 
Ag/AgC 1 tLT7)l2 h^)V7S.>momit\Zi. 

&®Jtttl. OTabofc b^t 5 0 OmMlr^^Ttt 
[0H©fS¥ftISi?)i] 

[0 1 ] \iMMtLXP i c h i a sp. Nl-lfi 

*7)\>!> v : s)w^>mm%zm^tztz<D, dm 
imi] 




4.5 S 15 6 6^ 7 7.5 8 83 



pH 
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